How do intracellular proteolytic systems change with age?
One of the common features of cells from senescent tissues is the accumulation of abnormal proteins. Several hypotheses have been proposed to explain the origin of those abnormal proteins. A defect in proteolytic systems usually responsible for the elimination of altered proteins from the cells could clearly contribute to such accumulation. Here we describe the effect of age on the major proteolytic systems within cells: the ubiquitin-proteasome pathway, the calcium-activated calpain pathways, and multiple lysosomal pathways. Our group has contributed to the characterization of a selective pathway of degradation of cytosolic proteins in lysosomes that is activated under conditions of nutrient deprivation. In this lysosomal pathway of proteolysis proteins are transported through the lysosomal membrane assisted by cytosolic and lysosomal molecular chaperones and a receptor protein in the lysosomal membrane. The activity of this pathway significantly decreases with age, and this decrease might account for the cytosolic accumulation of aberrant substrate proteins in senescent cells. The cellular consequences of the decline of this lysosomal pathway together with possible methods to restore the reduced function are also addressed in this review.